Therapeutic activation of autophagy by combined treatment with rapamycin and trehalose in a mouse MPTP-induced model of Parkinson's disease.
The neuroprotective effect of autophagy activation by rapamycin and trehalose was studied in a mouse model of Parkinson's disease (PD) induced by neurotoxin 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP). Both rapamycin (10 mg/kg/day, 7 days) and trehalose (2% in drinking water, 7 days) increased the expression of LC3-II (a marker of autophagy activation) in the frontal cortex and striatum of normal C57Bl/6J mice, with signs of an additive effect. Autophagy stimulation in the striatum was confirmed by a lysosomal osmotic test. In the model of MPTP-induced PD, the two drugs were applied starting from the 2nd day after subchronic daily MPTP administration (20 mg/kg/day, 4 days). A marked increase in LC3-II expression in the striatum was detected under the action of trehalose and in the S. nigra after combined treatment with rapamycin and trehalose. The drugs had a positive effect for recovery of dopaminergic neurons and neuroprotection after MPTP-induced PD-like injury. The therapeutic effect was proven by active restoration of tyrosine hydroxylase (TH) content in the striatum and S. nigra and by improved cognition measured by the passive avoidance learning task. The results revealed the additive effect of the combined treatment with rapamycin and trehalose on dopaminergic deficits (according to the levels of TH expression in the nigrostriatal system) but not on the behavioral performance in the mouse PD model. Thus, the autophagy activation through different pathways by the combination of rapamycin and trehalose reverses both neuronal dopaminergic and behavioral deficits in vivo and seems to be a promising therapy for PD-like pathology.